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A microwaveirradiation method has been devel oped for the synhesis
of some 1,2,4-triazole derivatives using environmentally benign solvent
ethanol in open vessels. Twelve 1,2 4-triazole derivatives were synthe-
sized in good yields. The newly synthesized compounds (2a-f and 3a-f)
were titrated potentiometrically with tetrabutylammonium hydroxide
in isopropy! alcohol, t-butyl acohol, acetonitrile and N,N-dimethyl
formamide (DMF) and the half-neutralization potential values and the
corresponding pKa values were determined.
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INTRODUCTION

Microwave processis often applied to know conventional thermal reactionsin
order to accelerate the reaction and therefore to reduce the process time'. Hetero-
cyclic form the cores of many pharmaceutically relevant substances. Therefore,
many publications in the area of microwave-assisted organic synthesis deal with
the preparation of heterocycles*®.

Acidity measurements of organic compounds have along history dating back
to the end of the 19th century, when the first pKawas measured. Since then a vast
body of data on acidities in various solvents has been collected® . The measurements
have mostly been limited to polar solvents, however, with water being by far the
most exploited medium, followed by alcohols and dipolar aprotic solvents. Several
studies, involving the formation and investigation of biological activities of some
4,5-dihydro-1H-1,2,4-triazol-5-one derivatives, have been reported™?. It isknown
that these derivatives have weak acidic properties. The acidity of acompound in a
given medium is influenced by both the electronic effects of the substituents and
the solvent effects of the medium. Moreover, it is sometimes extremely difficult to
assess how much each effect contributes to the acidity. Small differencesin acidity
between similar molecules are a so extremely difficult to interpret and one care must
be consider in deciding which structural effect has the main influence on acidity.
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A number of studies have been reported on the protonation constants of these
derivatives in different media®*?’, however, little information on the protonation
constants of these derivativesin water and organic sol vent-water mixtures has been
published so far®®, In addition, 1,2,4-triazole and 4,5-dihydro-1H-1,2,4-triazol-5-
one derivatives are reported to show abroad spectrum of biological activities such
as antifungal, antimicrobial, hypoglycemic, antihypertensive, analgesic, antipara-
sitic, hypocholesteremic, antiviral, antiinflammatory, antioxidant, antitumor and
anti-HIV properties®*, On the other hand, it is known that 1,2,4-triazole and 4,5-
dihydro-1H-1,2,4-triazol-5-one rings have weak acidic properties, so some 1,2,4-
triazole and 4,5-dihydro-1H-1,2,4-triazol -5-one derivatives were titrated potentio-
metrically with tetrabutylammonium hydroxide in non-aqueous solvents and the
pKa values of the compounds were determined® .

For this purposg, firstly, 3-alkyl-4-amino-4,5-dihydro-1H-1,2,4-triazol-5-ones
(1a-f) were synthesized by using the method*. Secondly, the reaction of 1a-f com-
pounds with t-butyl benzaldehyde using microwaves led to the formation of 3-alkyl-
4-(p-t-butylbenzylidenamino)-4,5-dihydro-1H-1,2,4-triazol-5-ones (2a-f). The
reduction of imine group in the 2a-f compounds resulted in the formation of 3-alkyl-
4-(p-t-butyl benzylamino)-4,5-dihydro-1H-1,2,4-triazol-5-ones (3a-f). Finaly, 1-acetyl-
3-alkyl-4-(p-t-butylbenzyliden amino)-4,5-dihydro-1,2,4-triazol-5-ones (4a-f) were
synthesized by the reaction of compounds 2a-f with acetic anhydride. The typical
reactionisshownin Scheme-l. Moreover, the potentiometric titrations of the synthe-
sized compounds (2a-f and 3a-f) with tetrabutylammonium hydroxide in non-agueous
solvents such as isopropyl acohal, t-butyl acohol, acetonitrile and N,N-dimethyl
formamide are examined to determine the corresponding half-neutralization poten-
tials and the corresponding pKavalues. The data obtained from the potentiometric
titrations was interpreted and the effect of the C-3 substituent in 4,5-dihydro-1H-
1,2,4-triazol-5-one ring.

EXPERIMENTAL

Synthesis: All chemicals were supplied from Merck and Fluka Co. Melting
points were taken in open capillary tubes and are uncorrected. IR spectrain KBr
pelletswere recorded on a Perkin-Elmer 1600 FTIR spectrophotometer and *H NMR
in DMSO-ds; on aVarian 200-A spectrometer using TMS as an internal Standard.
The elemental analyses were performed on a Carlo Erba 1106 elemental analyzer.

General procedure for synthesis of compound 2: Compound 1 (0.01 mol)
was dissolved in 10 mL of ethanol and added p-t-butyl benzal dehyde (0.01 mal).
Microwave heating with 350 W for 5 min applied this mixture. The solid (2) which
separated out was recrystallized from the appropriate solvent to afford the desired
compound 2.

2a: Yield (91 %), m.p. 190-191 °C. Anal. Calcd. (%) for CisH1sN4O; C, 65.12;
H, 7.03; N, 21.70. Found (%): C, 65.48; H, 7.01; N, 21.52. IR (KB, Vi, cMY):
3194 (NH), 1706 (C=0), 1620 and 1596 (C=N). '*H NMR (DM SO-ds): & ppm,
11.40(s, 1H, NH), 9.62 (s, 1H, N=CH), 8.00-7.21 (m,4 H, Ar-H), 1.94 (s, 3H, CHj),
1.28 (s, 9H, t-butyl).
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2b: Yield (94 %), m.p. 150-151 °C. Anal. Calcd. (%) for CisH20N4O: C, 66.18;
H, 7.41; N, 20.59. Found (%): C, 66.05; H,7.51; N, 20.43. IR (KBTI, Vima, cm™):
3185 (NH), 1701 (C=0), 1605 and 1594 (C=N). '"H NMR (DMSO-ds): & ppm,
11.21 (s, 1H, NH), 10.10 (s, 1H, N=CH), 8.10-7.48 (m, 4H, Ar-H), 2.68 (g, 2H,
CH,), 1.94 (t, 3H, CHz), 1.14 (s, 9H, t-butyl).

2c: Yield (86 %), m.p. 232-233 °C. Anal. Calcd. (%) for CigH20N4O: C, 71.31;
H, 6.75; N, 17.50. Found (%): C, 71.04; H, 6.87; N, 17.42. IR (KBr, Vi, cm™):
3212 (NH), 1706 (C=0), 1604 and 1576 (C=N). '"H NMR (DMSO-ds): & ppm,
11.42 (s, 1H, NH), 9.48 (s, 1H, N=CH), 7.81-7.16 (m, 9H, Ar-H), 1.16 (s, 9H,
t-butyl).

2d: Yield (92 %), m.p. 206-207 °C. Anal. Calcd. (%) for CxH2N.O: C, 71.92;
H, 6.64; N, 16.77. Found (%): C, 71.56; H, 6.70; N, 16.43. IR (KBr, Vi, cm™):
3176 (NH), 1702 (C=0), 1601 and 1582 (C=N). '"H NMR (DM SO-ds): & ppm,
10.94 (s, 1H, NH), 9.82 (s, 1H, N=CH), 7.48-7.21 (m, 9H, Ar-H), 3.98 (s, 2H, CH,),
1.12 (s, 9H, t-butyl).

2e: Yield (94 %), m.p. 160-161 °C. Anal. Calcd. (%) for CxH2N4O: C, 72.48;
H, 6.95; N, 16.10. Found (%): C, 72.24; H, 7.06; N, 15.74. IR (KBr, Vi, cM™):
3182 (NH), 1704 (C=0), 1603 and 1587 (C=N). '"H NMR (DMSO-ds): & ppm,
10.84 (s, 1H, NH), 9.86 (s, 1H, N=CH), 7.96-7.33 (m, 8H, Ar-H), 3.68 (s, 2H, CH,),
1.96 (s, 3H, CHs), 1.48 (s, 9H, t-butyl).
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2f: Yidd (81 %), m.p. 197-198 °C. Anal. Calcd. (%) for CxH21N,OCI: C,
65.91; H, 5.74; N, 15.19. Found (%): C, 65.48; H, 5.88; N, 15.62. IR (KBT, Vina, CM™):
3178 (NH), 1707 (C=0), 1603 and 1587 (C=N). *H NMR (DM SO-dq): 5 ppm,
10.64 (s, 1H, NH), 9.48 (s, 1H, N=CH), 8.11-7.44 (m, 8H, Ar-H), 4.14 (s, 2H, CH,),
1.14 (s, 9H, t-butyl).

General procedurefor synthesisof compound 3: To asolution of the corres-
ponding imine 2 (0.01 mol) in warm dry diglyme (30 mL) was added a solution of
NaBH,4 (0.02 mol) in dry diglyme (20 mL). The mixture wasrefluxed for 8 h. After
cooling, enough amount of water was added to the medium and the mixture
allowedto stand overnight at 0-5 °C. The precipitate formed wasfiltered and washed
with cold water. After drying, the product was recrystallized from an appropriate
solvent to give compound 3.

3a: Yield (56 %), m.p. 158-159 °C. Anal. Calcd. (%) for C1sH20N.O: C, 64.62;
H, 7.75; N, 21.54. Found (%): C, 64.41; H, 7.88; N, 21.56. IR (KB, Vi, cY):
3217 (NH), 3136 (NH), 1699 (C=0), 1590 (C=N). *H NMR (DM SO-ds): & ppm,
11.24 (s, 1H, NH), 7.60-7.20 (m, 4H, Ar-H), 5.86 (t, 1H, NNH), 4.10 (d, 2H, CH,),
1.86 (s, 3H, CHs), 1.44 (s, 9H, t-butyl).

3b: Yield (61 %), m.p. 114-115 °C. Anal. Calcd. (%) for CisH2N,O: C, 65.69;
H, 8.10; N, 20.44. Found (%): C, 65.42, H, 8.32; N, 20.48. IR (KB, Vi, cY):
3237 (NH), 3156 (NH), 1703 (C=0), 1592 (C=N). ‘H NMR (DM SO-ds): & ppm,
10.98 (s, 1H, NH), 7.12 (m, 4H, Ar-H), 5.86 (t, 1H, NNH), 3.92 (d, 2H, CH.), 2.86
(g, 2H, CHy), 1.36 (t, 3H, CH3), 1.22 (s, 9H, t-butyl).

3c: Yield (63 %), m.p. 137-138 °C. Anal. Calcd. (%) for Ci9H2N,O: C, 70.81,;
H, 6.89; N, 17.39. Found (%): C, 70.62; H, 6.62; N, 17.58. IR (KB, Vi, cY):
3278 (NH), 3166 (NH), 1704 (C=0), 1588 (C=N). *H NMR (DMSO-ds): & ppm,
1.30 (s, 1H, NH), 7.62-6.84 (m, 9H, Ar-H), 6.44 (t, 1H, NNH), 4.00 (d, 2H, CH,),
1.21 (s, 9H, t-butyl).

3d: Yield (58 %), m.p. 151-152 °C. Anal. Calcd. (%) for CxH24N,O: C, 71.43;
H, 7.21; N, 16.66. Found (%): C, 71.48; H, 7.36; N, 16.44. IR (KB, Vi, cY):
3288 (NH), 3161 (NH), 1717 (C=0), 1596 (C=N). ‘H NMR (DMSO-ds): & ppm,
11.40 (s, 1H, NH), 7.00 (m, 9H, Ar-H), 6.20 (t, 1H, NNH), 3.62 (d, 2H, CH,), 3.21
(s, 2H, CHy), 1.12 (s, 9H, t-butyl).

3e: Yidd (52 %), m.p. 152-153 °C. Andl. calcd. (%) for CxHxsN.O: C, 72.01;
H, 7.49; N, 16.00. Found (%): C, 72.26; H, 7.23; N, 16.28. IR (KB, Vi, cMY):
3312 (NH), 3194 (NH), 1702 (C=0), 1587 (C=N). ‘H NMR (DMSO-ds): 5 ppm,
1.44 (s, 1H, NH), 7.21-6.42 (m, 8H, Ar-H), 6.12 (t, 1H, NNH), 3.98 (d, 2H, CH,),
3.21 (s, 2H, CH,), 1.84 (s, 3H, CHs), 1.23 (s, 9H, t-butyl).

3f: Yidd (64 %), m.p. 166-167 °C. Anal. Calcd. (%) for CxHxN,OCI: C,
64.70; H, 6.25; N, 15.12. Found (%0): C, 64.42; H, 6.40; N, 15.00. IR (KBT, Vina, cM™):
3296 (NH), 3182 (NH), 1705 (C=0), 1598 (C=N). *H NMR (DM SO-ds): & ppm,
11.21 (s, 1H, NH), 7.36-6.72 (m, 8H, Ar-H), 5.88 (t, 1H, NNH), 4.11 (d, 2H, CH,),
3.40 (s, 2H, CH,), 1.14 (s, 9H, t-butyl).
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General procedurefor synthesisof compound 4: A mixture of 3 (0.01 mol)
and acetic anhydride (10 mL) was placed in an Erlenmeyer flask and irradiated by
microwave for 5 min. After cooling to room tempereture, 20 mL of absolute ethanol
was added and the solution was irradiated by microwave for 5 min. The product
was filtered and recrystallized from an appropriate solvent to give compound 4.

da: Yied (74 %), m.p. 164-165 °C. Anal. Calcd. (%) for CisH2N4O;: C, 64.18;
H, 6.32; N, 18.26. Found (%): C, 64.01; H, 6.72; N, 18.67. IR (KBr, Vi, cY):
1774 (C=0), 1697 (C=0), 1612 and 1596 (C=N). '"H NMR (DM SO-d¢): & ppm,
9.81 (s, 1H, N = CH), 8.12-7.36 (m, 4H, Ar-H), 2.68 (s, 3H, CHs), 1.87 (s, 3H,
CHjs), 1.16 (s, 9H, t-butyl).

4b: Yield (68 %), m.p. 120-121 °C. Anal. Calcd. (%) for C17H2N.O.: C, 64.97,
H, 7.06; N, 17.83. Found (%): C, 64.48; H, 7.19; N, 17.66. IR (KBr, Vi, cY):
1773 (C=0), 1696 (C=0), 1618 and 1607 (C=N). ‘H NMR (DMSO-ds): 5 ppm
9.98 (s, 1H, N=CH), 8.11-7.58 (m, 4H, Ar-H), 2.78 (s, 3H, CHs), 2.54 (q, 2H, CH,),
1.94 (t, 3H, CHs), 1.04 (s, 9H, t-butyl).

4c: Yield (67 %), m.p. 148-149 °C. Anal. Calcd. (%) for C»H2-N4O;: C, 69.62;
H, 6.12; N, 15.47. Found (%): C, 69.41; H, 6.28; N, 15.58. IR (KB, Vi, cY):
1761 (C=0), 1702 (C=0), 1601 and 1582 (C=N). '"H NMR (DM SO-d¢): & ppm,
9.96 (s, 1H, N=CH), 7.86-6.98 (m, 9H, Ar-H), 2.94 (s, 3H, CH3), 1.04 (s, 9H, t-
butyl).

4d: Yied (72 %), m.p. 148-149 °C. Anal. Calcd. (%) for C22H24N402: C, 7059,
H, 6.47; N, 14.97. Found (%): C, 70.42; H, 6.19; N, 15.28. IR (KB, Vi, cY):
1779 (C=0), 1699 (C=0), 1605 and 1590 (C=N). '"H NMR (DM SO-d¢): & ppm,
9.78 (s, 1H, N=CH), 7.22-6.48 (m, 9H, Ar-H), 3.46 (s, 2H, CH,), 2.86 (s, 3H, CH5),
1.08 (s, 9H, t-butyl).

4e: Yield (81 %), m.p. 172-173 °C. Anal. Calcd. (%) for CxHxsN4Os: C, 70.78;
H, 6.72; N, 14.36. Found (%): C, 70.46; H, 6.36; N, 14.88. IR (KBr, Vi, cY):
1756 (C=0), 1693 (C=0), 1608 and 1587 (C=N). '"H NMR (DM SO-d¢): & ppm,
9.84 (s, 1H, N=CH), 7.81-7.12 (m, 8H, Ar-H), 3.54 (s, 2H, CH,), 2.46 (s, 3H, CHs),
1.94 (s, 3H, CHs), 1.18 (s, 9H, t-butyl).

4f: Yield (63 %), m.p. 176-177 °C. Anal. Calcd. (%) for C»HxN,O.Cl: C,
64.24; H, 5.64; N, 13.63. Found (%): C, 64.02; H, 5.42; N, 13.28. IR (KBI, Vna, cm™):
1748 (C=0), 1703 (C=0), 1614 and 1589 (C=N). '"H NMR (DM SO-d¢): & ppm,
10.22 (s, 1H, N=CH), 8.02-7.36 (m, 4H, Ar-H), 3.84 (s, 2H, CH,), 2.74 (s, 3H,
CHs), 1.04 (s, 9H, t-butyl).

Potentiometric titrations: Potentiometric titrations (Fig. 1), an Orion 720A
model pH-ionmeter equipped with acombined pH electrode (Ingold) and indicator
electrode were used. A magnetic stirrer, a semi-micro burette and a 25 mL beaker
were also used in titrations. Before potentiometric titrations, the pH meter was
calibrated according to the instructions supplied by the manufactures of the pH
meter. During the titrations, the titrant was added in increments of 0.05 mL after
each stable reading, and mV values were recorded. The necessary chemicals were
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supplied from Flukaand Merck. After purifications, isopropyl alcohol was used to
prepare 0.05 N tetrabutylammonium hydroxide. For all potentiometric titrations,
0.05 N tetrabutylammonium hydroxide in isopropyl acohaol, which was prepared
from 0.1 N tetrabutylammonium hydroxide (TBAH) by dilution, was used. The
0.05 M solution of TBAH inisopropyl alcohol, whichiswidely used in thetitration
of acids, was used astitrant. The mV values, that were obtained in pH-meter, were
recorded. Finally, the half-neutralization potential (HNP) values were determined
by drawing the mL (TBAH)-mV graphic.

Semi micro burette

Orion 720 A Model
pH - Ionmeter
Indicator elekll'otlej-ﬁw

=

Combined pH
elektrode -]
(Ingold)

NMagnet
NMagnetic stirer |

>
g Te mc

Fig. 1. Potentiometric titration cell

7y

RESULTSAND DISCUSSION

Using classical methods, synthesis of some 3-alkyl(aryl)-4-alkylidenamino-
4,5-dihydro-1H-1,2 4-triazol-5-ones were obtained as reported' 9?2, Inthiswork,
similar imine compounds 2 were obtained to reduced reaction times. Furthermore,
the acetyl derivatives of 1H-1,2,4-triazol-5-ones were reported***. Similarly, this
type acetyl compounds 4 were obtained by using microwave processing to reduced
reaction times. In this study, compounds 2a-f and 3a-f were titrated potentiometrically
with TBAH in isopropyl alcohal, t-butyl alcohol, acetonitrile and N,N-dimethyl
formamide. ThemV valuesread in each titration were drawn against TBAH volumes
(mL) added and potentiometric titration curves were formed for all the cases. From
thetitration curves (Figs. 2-6), the HNP values were measured and the corresponding
pKavaueswere calculated. The half-neutralization potential (HNP) valuesand the
corresponding pKa values of all triazole derivatives, obtained from the potentio-
metric titrationswith 0.05 M TBAH inisopropyl acohal, t-butyl acohol, acetonitrile
and N,N-dimethyl formamide, are presented in Table-1.
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Fig. 2. pH —mL (TBAH) potentiometric titration curves of 0.001 M solutions of com-
pound 2a (3-methyl-4-(p-t-butylbenzylidenamino)-4,5-dihydro-1H-1,2,4-triazol e-
5-one) titrated with 0.05 M TBAH inisopropyl acohol, t-butyl alcohol, acetonitrile
and N,N-dimethyl formamide at 25 °C
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Fig. 3. mV —mL (TBAH) potentiometric titration curves of 0.001 M solutions of com-
pound 2a (3-methyl-4-(p-t-butylbenzylidenamino)-4,5-dihydro-1H-1,2 4-triazol e-
5-one) titrated with 0.05 M TBAH inisopropyl acohol, t-butyl alcohol, acetonitrile
and N,N-dimethyl formamide at 25 °C
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Fig. 4. AE/AV —mL (TBAH) potentiometric titration curves of 0.001 M solutions of com-
pound 2a (3-methyl-4-(p-t-butylbenzylidenamino)-4,5-dihydro-1H-1,2,4-triazol e-
5-one) titrated with 0.05 M TBAH inisopropyl acohol, t-butyl alcohol, acetonitrile
and N,N-dimethyl formamide at 25 °C
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Fig. 5. A’E/AV?—mL (TBAH) potentiometric titration curves of 0.001 M solutions of com-
pound 2a (3-methyl-4-(p-t-butylbenzylidenamino)-4,5-dihydro-1H-1,2 4-triazol e-
5-one) titrated with 0.05 M TBAH inisopropyl acohol, t-butyl alcohol, acetonitrile
and N,N-dimethyl formamide at 25 °C
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Fig. 6. AV/AE—mL (TBAH) Potentiometric titration curves of 0.001 M solutions of com-
pound 1 (3-methyl-4-(p-t-butylbenzylidenamino)-4,5-dihydro-1H-1,2,4-triazol e-5-
one) titrated with 0.05 M TBAH in isopropyl acohoal, t-butyl alcohol, acetonitrile
and N,N-dimethyl formamide at 25 °C

tert-BUTYL ALCOHOL, ACETONITRILE AND DMF

TABLE-1
HALF-NEUTRALIZATION POTENTIAL (HNP) VALUES AND THE CORRESPONDING
pKaVALUES OF ALL TRIAZOLE DERIVATIVES IN ISOPROPYL ALCOHOL,

Compd.  Isopropyl aloohol | tert-Butyl alcohol | NN-DIMEY Acetonitrile
No. pKa HNPmMV)| pKa HNP(mMV)| pKa HNP@mMV)| pKa HNP(mMV)
2a 1302  -3038 14.19 -378.9 1451 -392.4 1375  -3423
2b 1282  -2989 1420  -3745 | 1450 -398.7 1432 -379.2
2c 1213  -2480 | 1435  -3833 14.30 -378.7 1324  -3152
d 1240  -280.1 1435  -3838 | 1448 -394.9 377 -3575
2e 1274  -286.3 14.41 -385.2 14.97 -422.5 1424  -376.1
2f 1093  -1853 11.59 -220.7 13.42 -328.4 1206  -2432
3a 1263  -2775 | 1366  -3409 13.29 -317.3 1334  -3253
3b 1277  -2875 | 1372 -351.7 13.39 -3275 1384  -3491
3c 1267  -2947 1376  -3569 13.89 -353.3 1331  -3320
d 1278  -285.9 1346  -3264 | 13.85 -354.1 1370  -3251
3e 1373 -3412 1463  -3%51 1543 -444.0 1510  -4230
3f 1309  -304.8 12.89 -292.3 13.12 -304.8 1407  -362.2

The pH of the weak acids are given by the following equation:
pH = pKa+ log [AT]/[HA]

pH = pKaoccurswhen[A] isequal to [HA] at the half-neutralization point. There-
fore, the pH values can be regarded as pKa at the half-neutralization points. When
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the dielectric permittivity of solventsis taken into consideration, the acidic arrange-
ment can be expected as follows: N,N-dimethyl formamide (€ = 36.7) > acetonitrile
(e = 36) >isopropyl acohal (¢ =19.4) > t-butyl alcohol (¢ = 12). The pKaval ues of
all triazole derivatives in these solvents are given Fig. 7. In isopropyl alcohal, al
these compounds show the strongest acidic properties.

16

—+—— 2a
i 2D
15 ——=— 2
———- 2d
— = — 2e
———— 3a
$ —<o—— 3b
Q13- oA 3C
————— 3d
12 — 00— 3
111
10 T T T
t-Butyl alcohol Isopropyl AcetonitrileN,N-Dimethyl formamide

12 ?J fghg (39) @7

Solvents (dielectric constant)
Fig. 7. Exchange of the pKa values with dielectric constant

The degreeto which apure solvent ionizeswas represented by itsautoprotolysis

constant, Ksy. For the above reaction the constant is defined by
Ksi = [HSTS]

Autoprotolysisis an acid-base reaction between identical solvent moleculesin
which some act as an acid and others as a base. Consequently, the extent of an
autoprotolysis reaction depends both on the intrinsic acidity and the instrinsic
basicity of the solvent. The importance of the autoprotolysis constant in titrations
liesin its effect on the completeness of a titration reaction. The exchange of the
pKa values with autoprotolysis constant are given in Fig. 8.

Theacidity of acompound depends on several factors. The two most important
factors are the solvent effect and molecular structure. Table-1 shows that the half-
neutralization potential (HNP) values and the corresponding pKa values obtained
from potentiometric titrations depend on the type of non-agqueous solvents used
and molecular structure of the compound.

AsseeninTable, the acidic order for compounds 2a, 2d, 2eand 3cis. isopropy!
alcohol > acetonitrile > t-butyl acohol > N,N-dimethyl formamide, for compounds
2b, 2f, 3d and 3eis: isopropyl acohol > t-butyl alcohol > acetonitrile> N,N-dimethyl
formamide, for compound 2c is: isopropyl alcohol > acetonitrile > N,N-dimethyl
formamide > t-butyl alcohol, for compound 3a is: isopropyl acohol > N,N-dimethyl
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16

—a— 2a

@ 2B

15+ ——%-— 2C
—Ae— 2d

—a8— 2e

14 ——0-— 2f
———— 3a

@ 407 Sb
£ 13 a3
———=-—3d

— 3e

124 —_—o— 3f

114

10 T T T T
N,N-Dimethyl Isopropyl t-Butyl Acetonitrile

formamide  alcohol  alcohol (36)
(18) (20,6) (22

Fig. 8. Exchange of the pKa values with autoprotolysis constant

formamide > acetonitrile > t-butyl acohol, for compound 3b is: isopropy! alcohol
> N,N-dimethylformamide > t-butyl alcohol > acetonitrile, for compound 3f is
t-butyl alcohol, isopropyl alcohol > N,N-dimethyl formamide > acetonitrile. In
isopropy! acohoal, 2a, 2b, 2c, 2d, 2e, 2f, 3a, 3b, 3¢, 3d and 3e compounds show the
strongest acidic properties, in t-butyl alcohol, 3f compound shows the strongest
acidic properties. 2a, 2b, 2d, 2e, 2f, 3c, 3d and 3e compounds show the weakest
acidic propertiesin N,N-dimethyl formamide, 2c and 3a compounds show the weakest
acidic propertiesin t-butyl alcohol, 3b and 3f compounds show the weakest acidic
propertiesin acetonitrile. This situation may be attributed to the hydrogen bonding
between the negative ions formed and the solvent molecules in the amphiprotic
neutral solvents. Autoprotolysisis an acid-base reaction between identical solvent
molecules is which some act as an acid and others as a base.

Consequently, the extent of an autoprotolysis reaction depends both on the
intrinsic acidity and theinstrinsic basicity of the solvent. The importance of the auto-
protolysis constant in titrations lies in its effect on the completeness of atitration
reaction. The acidity of acompound depends on mainly two factors, i.e. solvent effect
and molecular structure. Half-neutralization potential (HNP) values and corresponding
pKavaues obtained from the potentiometric titrations rely on the non-agueous solvents
used and the substituents at C-3, in triazole ring.
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